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■H (57) Abstract: A protein having an NF-kB effect to be used in, for example, diagnosing, treating or preventing diseases in which the 

5 excessive activation or inhibition of NF-kB participate. From acDNA library prepared from human lung fibroblasts, etc., acDNA 

== encoding a protein having an effect of activating NF-kB is cloned by using a plasmid pNF-kB-Luc and its DNA sequence and an 

SB amino acid sequence deduced therefrom are determined. This protein, DNA encoding the same, a recombinant vector containing 

= this DNA and a transformant having this recombinant vector are usable in screening an NF-kB activation inhibitor or promoter. 
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m m m 

5^^B0i-5 o 3=fc % ^mmn, MF- K B<Dmmt£m&^k•£tcwm7?>ml^' 
3=fc#3§Pjlte % ^^^^ DNA, mmx.^^^-jo.tTj?^^^^^ 

ijS^B^N F-kB (Nuclear factor kappa' B)te s 

Tl^ 0 NF- K Blt R e 1 7r 5: y-^JSi-^^^^^O^^feSVNf^ 

»M©^Tfi, »^W^ft*l)5l K B (I nh 
ibitor of NF-acB) ^^W^^-f^>^h\Z.^^^<Dm.W^^ 

M^^-er^dr:/ (IL) -1, ll^5EB^ (TNF) -aftb'W 
«< Y*-4l'<»mm.-&5-x.t>hZ>k, UBttlKK (IxB kinase) |I 

x^xv ismtZii, ^tf^f-i/fc&mx 2 6 s^fry-Aia 

So zfoizxvmmztitcNF- KBitmftiz&ftL, nf~ K B^m^\tm- 

tttiT^zDNAmmzm'&v. ^^unT^^^^mn-t^o nf- 



W ° 02/053737 PCT/JPOl/1,389 

SSlOtaftMT^S Cfc**.tf, Clinical Chemi s try 
45, 7-17 (199 9), J. Clin. Pharmacol. 38, 981 
- 9 9 3 (1 9 9 8), Gut 4 3, 8 5 6-8 6 0 (l 9 9 8K Th e N 
ew England Journal of Medicine 3 6 6, 1 
0 6 6 - 1 0 7 1 (1 9 9 7), TiPS 4 6 -5 0 (1 9 9 7), The' F 
ASEB Journal 9 , 8 9 9 - 9 0 9 ( 1 9 9 5 ) , N a t u r e 3 
9 5, 225-226(199 8), Science 278,818-819(1 
997), Cell 91, 299-302 (1 9 9 7 )]„ 

^ = XA«±|BIKK, 2 6S/Bf7y^O^ TNF 

receptor associated factor 2 (TRAF2) ^ 
N F — k B inducing kinase (NIK) ftMo^V^t 
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m^x, nf - k B©?gt£>fb£ mw *fc««-r 5 tiK^*^ y-^^-rs^ 

A <D m ft IE J!i & E S T ( Expressed Sequence Tag % tc t X. fc£ 
http//ww. ncbi. nlm. nih. gov/dbEST) i: IT, y*^-#s<— ^ {ZL%t$i& tv&K &tl 

TrfcSo ^/c, ESTttUn i Ge n e (http//W. ncbi. nlm. nih. gov/UniGene) 
!9ii^^i^fT'^9 2 0 0 0 ^ y 7. tfCV^ b^L, 

1*5' K@E?!J£r^iiL-t*5«3 % * SCiSlRI»*S2lH££ 

f&fi?#f . ^ o * - * - o j: 3 Jt^-?^ &jh #p o mm t v ^ o ft mfc^m m <o 
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^7 J) -mSSfetliHo^O^iSfeSiJ (fctiffGubb 1 e r-Ho f 
f ma n Gene 25(1983) — Jfoifife : M o 1 . 

Cell. Biol. 2 (198 2)), £*l O^jfefc J: o Tffcg5!$ *L7c c D N 

y t^^^^T^IcDNA^^^y-^lt, 2 9 3-EBNA» 

NA (cDNA) «rm«"t-5::tK:j5fe3bL7b 0 £ ©Sf&D N Afi, 2 9 3-EB 
N AM* T«»**5 i i * 9 N F - K B OlSttftm Lfc. £ 
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(i) sxt<d (a) £fcte (b) <Dmmztitz#>s<tw* 



(a) iB^lJ#^-l 


, 3, 5, 7, 9, 11, 


13, 15, 17, 19, 


2 1,2 


3, 2 5, 2 7, 


29, 31, 33, 35, 


37, 39, 41, 43, 


4 5,4 


7, 49, 5 1, 


5 3, 5 5, 5 7, 5 9, 


61, 63, 65, 67, 


6 9, 7 


1 , 7 3, 7 5, 


77, 79, 81, 83, 


85, 87, 89, 91, 


9 3, 9 


5, 9 7, 9 9, 


1 01, 103, 105, 


10 7, 109, 111, 


113, 

> 


115, 117, 


119, 121, 12 3, 


12 5, 127, 129, 


13 1, 


1 3 3, 1 3 5, 


137, 139, 141, 


14 3, 145, 147, 


14 9, 


1 5 2, 1 5 4, 


156, 158, 160, 


16 2, 164, 166, 


16 8, 


1 7 0, 1 7 2, 


1 7 4, 1 7 6, 1 7 8 1 8 0 Ol^-f tb^-C^S 




5 / ^13?IJ j&> b 5 * >v< * @„ 






(b) @HJU##1 


, 3, 5, 7, 9, 11, 


13, 15, 17, 19, 


2 1, 2 


3, 2 5, 2 7, 


29, 31, 33, 35, 


37, 39, 41, 43, 


4 5,4 


7, 4 9, 5 1, 


53, 55, 57, 5 9, 


61, 63, 65, 67, 


6 9, 7 


1 , 7 3, 7 5, 


77, 79, 81, 83, 


85, 87, 89, 91, 


9 3, 9 


5 , 9 7, 9 9, 


101, 103, 105, 


10 7, 109, 111, 


113, 


115, 117, 


119, 121, 123, 


125, 127, 129, 


13 1, 


1 3 3, 1 3 5, 


137, 139, 141, 


14 3, 145, 14 7, 


14 9, 


1 5 2, 1 5 4, 


156,158, 16 0, 


162, 164, 166, 


16 8, 



170, 172, 174, 176, 1 7 8 &tc\$ 1 8 0 O^-f *iri>i£:fc5^T 1 m 

(2) JifS (1) mm<D*>s<?nt*:<D&g:\ZfrtllO'Pte< t h 9 5%<DT 

(3) £TFO (a) (b) W^SCfcn- Ki~5^^ KIB5IJ 

(a) E^IJ##lx 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 2 
3, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 4 
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7, 


4 9 


, 5 1 , 


5 3, 


5 5,57 


, 59, 61, 63, 6 5, 6 7, 


6 9,7 


1, 


7 3 


> 7 5, 


7 7, 


7 9,81 


x 83, 85, 87, 89, 91, 


9 3, 9 


5, 


9 7 


,9 9, 


1 0 1 


,10 3, 


105, 10 7, 109, 111, 


113, 


1 1 


5 , 


117, 


119 


, 12 1, 


123, 12 5, 12 7, 129, 


13 1, 


13 3, 


13 5, 


13 7 


,13 9, 


141, 14 3, 145, 147, 


14 9, 


1 5 


2, 


15 4, 


15 6 


,15 8, 


160, 162, 164, 166, 


16 8, 


1 7 


0, 


17 2, 


17 4 


, 1 7 6, 


1 7 8'*fctel 8 o©vvf*tj&»-e* 





(b) ffi?lj#-i§-l 


, 3, 


5, 7, 9 


\ 


1 1 , 


1 3, 


15, 17, 


1 9, 


2 1, 


2 


3, 2 5, 2 7, 


2 9, 


3 1,33 


% 


3 5 , 


3 7, 


3 9, 4 1, 


4 3, 


4 5, 


4 


7, 4 9, 51, 


5 3, 


5 5, 5 7 


\ 


5 9, 


6 1, 


6 3, 6 5, 


6.7, 


6 9 , 


7 


1 , 7 3, 7 5, 


7 7, 


7 9,81 


% 


8 3 , 


8 5 , 


8 7, 8 9, 


9 1 , 


9 3, 


9 


5, 9 7, 9 9, 


10 1 


,10 3, 


1 


0 5 , 


1 0 7, 1 0 9, 1 


1 Is 


113 


> 


115, 117, 


1 1 9 


,12 1, 


1 


2 3, 


12 5 


, 1 2 7, 1 2 9, 


13 1 


N 


1 3 3, 1 3 5, 


13 7 


,13 9, 


14 1, 


14 3 


, 14 5, 1 


4 7, 


14 9 


N 


1 5 2, 1 5 4, 


15 6 


,15 8, 


1 


6 0, 


16 2 


, 16 4, 1 


6 6, 


16 8 


\ 



170, 172, 174, 176, 1 7 8 £ Itft 1 8 0 fi^-f ;ft,;5>fc::joV>T 1 3g= 

u < te&mm<DT =• j m#x^nmm l < ^hm £ titer $ / mmm* h * » , 



(4) 8XT<D (a) ~ (c) <D\,^-?tifr<Dtf}) Kea^lSr^tp^Hf £ 



(a) SB^IJS 


r-i-2, 4, 6, 8 


, 1 0, 


12, 14, 16 


,18, 


2 0 , 


2 2, 


2 4, 2 6, 


2 8, 3 0, 3 2 


, 3 4, 


3 6, 3 8, 4 0 


,4 2, 


4 4, 


4 6, 


4 8, 5 0, 


5 2, 5 4, 5 6 


,5 8, 


6 0, 6 2, 6 4 


,6 6, 


6 8 , 


7 0, 


7 2, 7 4, 


7 6, 7 8, 8 0 


, 8 2, 


8 4, 8 6, 8 8 


, 9 0, 


9 2, 


9 4-, 


9 6, 9 8, 


1 0 0, 1 0 2, 


10 4, 


1 0 6, 1 0 8, 


110, 


112 


, 1 1 


4, 116, 


118, 120, 


12 2, 


12 4, 12 6, 


12 8, 


13 0 


, 1 3 


2, 13 4, 


1 3 6, 1 3 8, 


14 0, 


1 4 2, 1 4 4, 


14 6, 


1 4 8 


, 1 5 


0, 15 1, 


1 5 3, 1 5 5, 


15 7, 


15 9, 16 1, 


16 3, 


16 5 


, 1 6 
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7, 169, 171, 173, 175, 1 7 7 * 1t\± 1 7 9 (O^-fM^m^ fl 
( b ) ( a ) <Dtf V * ? V0r*f- YUn kft%$&)tetfV?.?u*?- K^i^ttS^ 

( c ) IB^J## 2, 4 , 6, 8 , 10, 12, 14, 16, 18, 20, 22, 

24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 

4 8, 5 0, 5 2, 5 4, 5 6, 5 8, 6 0, 6 2, 6 4, 6 6, 6 8, 7 0, 

7 2, 7 4, 7 6, 7 8, 8 0, 8 2, 8 4, 8 6, 8 8, 9 0, 9 2, 9 4, 

96, 98, 100, 102, 104, 106, 108, 110, 112, 11 

4, li6, 118, 120, 122, 124, 126, 128, 130, 13 

2, 1 3 4, 1 3 6, 1 3 8, 1 4 0, 1 4 2, 1 4 4, 1 4 6, 1 4 8, 1 5 

0, 151, 153, 155, 157, 159, 161, 163, 165, 16 
7, 169, 171, 173, 175, 17 7*fcfcil 7 9 (DV^-f tld^^T, 

(5) ±|E (3) ftto<DtfVX*l'*Th*t£.&tefr1t9'J>%<kb9 5%&. 
±<Dm-' &&}TU MF- k B SrSMrt* Steffi ^W<^Jt*r =»- 

(6) JblE (4) ttm<DtfVX?ls*'?\*k&&l£t>1t*>'J>ti:<kh9 5%£k 

(7) Jhf5 (3) ~ (6) <DV^-fti^lotJ:|B^<DsKy^^w^KlJ:J;!9 = 

(8) JilB (3) ~ (6) ©V^n*»l-ofclB«tO*y^^u*^-K«r^#i- 

(9) _hlE (8) tc|Em^iiam^-<^^-^^^«^m$tb^:» 0 

(10) ±IB (1) (2) fcfa$c<0*W^«;«*^*SrTfcS1§ 
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£fc*5tt& % ±IB (9) ffittO*|llj@0j|K e 

(11) (a) ±|B (3) - (6) m*'fM>l-r>\z&1to<Dl£mZtltttfV5i 

(b) ##4fe*»fe^v^^K4:iai|Jl+*, 

(12) (a) fi#©*V Ate*$tt5±*B ( 2 ) &7tte (7) fc|E4fe© 
(a) NF- K B^W5^y/^IIrn - Sft-g^ itf N F - k B 

(14) filTOISSr^tf, ESKJifij5*Sr«3fti-**ife. 
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(d) &ffl^tt£&^^&$|£l-sx@, 

(15) n f k B^tt<b©Pl*?gt4^/t«iSiii^'l4^c:•o^^T^-a•^^^^ y 

(a) NF- k BSrJ&tefb-*-** W*«£:a— K"T iSiTJNF-K 

(b) tftfflpri6*v^/i/S:8ii3ti-afc«)©«ai 

(16) ±fB (1), (2) (7) fclB*©* ^^«m«rft«jiJ:Ste-g-#- 

(17) ±|B (1), (2) *fcH: (7) \zmm,<0* V/N 0 ^JC&£lJji;fc<5VMi^ 
(2) (7) • IBftO^^^Rm^SWfctt-g-J-S^^^ *vv*fcii 

(18) NF - k BOTO^^^I©^a^Plff5, Xf5 (3) ~ (6) 
- K. 
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(1 9) JLIB (lh (2) &tc\$ (7) tef^^^fC^- Kf^RNA 

©usiai), nf- /c BtDmrnhzm^tzv tfu 2 ^ i»„ 

(2 0) gE&^JB, ^*5«t0#^a^fe^^^^^3l^$ 

&m&£x$/ittcte±.m (i6) lai^^-y ^ p— ^-/u^7t«^y ^ p— 
£7tte±fB( i 9)iam^ y - * £^tp&&oi£^& 0 

(2 1) NF-k BOm&ik&mWtitcKmmk'tZhOb LT±iB (14) 

(22) j*0g % g E&&£*u & % AIDS, #»gtt&J&, 

(2 3) NF-KBfcMig^33£&&AoTV^J&#fc:.h|B (14) IBife^^ 
^A, AIDS, ft&gtfegjft* *fctt*jfiLttl»<F«rti&*i-« 

(2 4) ±1B (16) IBttO^^^o-^-^fcttaKy ^p— ^v^ffSr^ra 

(2 5) _bfE (18) &1&<DTl'7'Z>X*V*X?l'*'?b'tt%HSt.&bls 

(26) *HfegiAas#^ £ B&^JS, «3£, SfrgiB, AIDS, 
#I»^i*5J:(/ijfittPl^f))fc5?l^bI^^ti5, _LfE (2 4) *fcf* 

(2 5)' KHSttaBXttJftKl. 

(27) «lie*^r-r5*f*3te^©JR^*feTf«) t) > < t *>£*T<£X3S£ 
(a) ^tyfy^^ffilv-C^cDNAy-f^y^^f^SU 

(c) i/m^t5^7^5K«f?.. 
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(28) iB50## 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 2 

2, 2 4, 2 6, 2 8, 3 0, 3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 4 4, 4 

6, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 7 
0, 7 2, 7 4, 7 6, 7 8, 8 0, 8 2, 8 4, 8 6, 8 8, 9 0, 9 2, 9 

4, 9 6, 9 8, 1 0 0, 1 0 2, 1 0 4, 1 0 6, 1 0 8, 1 1 0, 1 1 2, 
114. 116, 118, 120, 122, 124, 126, 128, 130, 
1 32, 134, 136, 138, 140, 142, 144, 146, 148, 
150, 151, 153, 155, 157, 159, 161, 163, 165, 
1 6 7, 1 6 9, 1 7 1 , 1 7 3, 1 7 5, 1 7 7 *5 £ 1 7 9 T*m £ *lZ> ? 

■Jg-lv 3, 5, 7, 9, 11, 13, 15, 1 7, 19, 2 1, 2 3, 25, 2 

7, 29. 31, 33, 35, 37, 39, 41, 43, 45. 47, 49, 5 

1 , 5 3, 5 5, 5 7, 5 9, 6 1, 6 3, 6 5. 6 7. 6 9. 7 1 . 7 3, 7 

5, 77, 79, 81. 83. 8 5, 87, 89, 91, 93, 95, 97, 9 
9, 101. 103, 105, 107, 109, 111, 113, 115, 11 
7, 119, 121, 123, 125, 127, 129, 131, 133, 13 
5, 1 3 7, 1 3 9, 1 4 1, 1 4 3, 1 4 5, 1 4 7, 1 4 9, 1 5 2, 1 5 
4, 156, 158, 160, 162, 164, 166, 168, 170. 17 
2. 1 7 4. 1 7 6, 1 7 8:}3j;tfl 8 0T*£ft3T5 /^I2?iJ<D5*>^fr< 

(2 9) ±IB (2 8) KftMomW-^VT**-* tm<D*f K8B?IJ*5«fcT*/ 

* fcttr 5 j mum h (Dm-wmm *n 5 ^m 0 

(30) IE?IJ## 2, 4, 6, 8, 10, 12, 14, 16, 18. 20, 22, 

2 4, 2 6, 2 8. 3 0. 3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 4 4, 4 6, 
4 8, 5 0, 5 2, 5 4, 5 6, 5 8, 6 0, 6 2, 6 4, 6 6, 6 8, 7 0, 
7 2, 74. 76. 78, 8 0, 82, 84, 86, 88, 90, 92, 94, 
96, 98. 100. 102, 104, 106, 108, 110, 112, 11 
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4, 116, 118, 120, 122, 124, 126, 128, 130, 13 

2, 134, 136, 138, 140, 142, 144, 146, 148, 15 

0, 1 5 1, 153, 155, 157, 159, 161, 163, 165, 16 

7, 1 6 9, 1 7 1 , 1 7 3, 1 7 5, 1 7 7 1 7 9 ir> feSBtR j* tlZ X * 

(31) ga?'J## 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 
47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 
71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 
95, 97, 99, 101, 1 03, 105, 107, 109, 111, 113, 
115, 117, 119, 121, 123, 125, 127, 129, 131, 
1 3 3, 1 3 5, 1 3 7, 1 3 9, 1 4 1, 1 4 3, 1 4 5, 1 4 7, 1 4 9, 
152, 154, 156, 158, 160, 162, 164, 166, 168, 
170, 172, 174, 176, 1 7 8 * 1tti 1 8 0 £ 7 ^ J $?gB?lJ 
h £ ih 5 T S J WlWM <D±X * tc te-lffl t* # D K # @ Jfe & fbX 

*wim^ft*m<vMftm<D&mx*&z> u*m<$%?mm 2000-402288 

2001-088912 ■^-S.U 5 2001-254018 -5§-, MtfKl, $g&tiiJK 60/258,315 
60/278, 640 -*§\&.tf 60/314, 385 *OW*B»XtJ«/*fcr4Biai»!:|B«i$tb*rt^4: 

-k BOU#-^-Stt»flPJSr^-t-H-T?fc5oBI , t , "T?««l»4,MG - 1 3 2^g, 
flfttttt. MG-1 3 (0/xM) ^#"C©ffit^7x?- ^IStttffc 1 

0 0%£ Lfc*a*H*«raM" x ^MG - 1 3 
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0 2tt\ Hlfef!l3ia?IJ#-§-9(7>yaxTy-APl^jMG- 132ia§NF 
@3tt % H»J 3 @E3«-£- 1 7«ypf7y- -AR&t^jMG- 1 3 2(C<t5N 
S4tt % HJfe0!l3gajlJ#^-2 1 (D^PxTy-APl^jMG- 132 iasN 

f — k B(Dutf-?~m&&im*7Fi-mx*h?> 0 
f - K b © i/ jk- * * 7F-r m -c 5 . 

Bi6fi, HWll 3 SB JIJ## 3 7 O^P^Ty — Alfl^jWMG- 1 3 

IE) 7 HJ60!l3B?!l##4 1 (DZfnTTy— J*mWMMG- 132l:i5N 
F k BOV^-^-flltt#|iftiJSr^-t-B|"T?*)So 

EI8« N HWJ 3 5 3 0^nr7y^APlt|jMG-l 3 2(CJ;5N 

F- k B^l/^-^-SteWSlJ^^i-SlT'fo5o 

EI9te, H«J 3 @B?lJ#-§- 5 7©7 , or7y-AMMG-l 3 2l:i5N 

mi on, mmm 3 m&m-%- 6 sw^o^ry— ^uawjMG- 1 3 21c £5 

NF- b B©U#— ^— Stt#H«!lSrjS-t-ET?fe5. 

691 ltes HWJ3iB^J#-^-6 7(D^P7 i Ty-APlt : ^JMG- 1 3 2\Z£& 
N F - ic B <D U jK- * —j&tt*H«y $r^-rg] t? fc 5 0 

|§J 1 2fi, 3 SB?0## 7 1 (OZfnr-Ty — MKmMMG- 13 2IU5 

NF - k B©u#-*-?&ttmy&zi*-*-g|-t?fc5„ 

El 1 3 ft, HJfetfiJ 3 SB?lJ#-S§- 7 5©^Pf7y-AafiMG- 1 3 2 {££3 

0 1411 HJfe^J 3 SB^J#^" 8 1 ^yp^Ty-^PW^IjMG- 1 3 2ti5 
NF - k B<DU7$—?~ft&tom$:7FlrmX'hZ 0 

mi 5tis HWJ3gB?!l##8 7<7)7'p-7 i Ty-^Pfl*|r!lMG- 1 3 2fc:Jt£ 
NF - k B<D\stf—f--%;&%lffl%:7F-tmX*hZ> 0 

mi ii^ii 3 ia^i## 9 i <^^PxTy-APi#^JMG- 1 3 2^ is 
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mi 7 it, mmm3m$m%r9 so^DrTy-AatiMG-i 321^5 
in 1 mmm3m?m-%9 7<DytiTTy-Ms.mMMG- 1 321^5 
mi 9 it, mmm 3 121 ©i/ * ^ t y - ar&^&'mg - 1 3 2 k £ 
H12 cm, ^ifeM 3 m?m% 1 2 3 ©ynrjy- -api^sumg- 1321a 

5NF-K BOU^-^-mtt«l$lJ^^-ri§I-Cfe-5 0 

m2 lit, mmmsmfm^-i 2 9©/Pf7y- aie^jmg- 1321a 

5NF- k BOl^/K-^~Stt»J^^1-I§lT-fe§ 0 
02 2lt ^JS#J 3 gB?IJ#-!§- 1 5 4©7°nr7y-APl^jMG - 1 3 2ia 

HI 2 3fi, iHJfeM 3 IB nm^r 1 5 8 ©:7 0 P7 i Ty-iNP.&«3!]MG- 13 2ia 
S N F - K B <D Utf-f -ft&nffl*iFlrmX'&5 0 

ni2 4it, mmmsmnm-^i e 2<Dyuy u Ty-M.m.WMMG- 1 321a 

El 2 5 it, m MM 3 SHM#-§- 1 6 8 (D7*vTT y — ARa^jMG- 1 3 2 
5NF- K B©lx^^^«$iJ^-^|Hx^5 0 

@26(J N ^Jfe#| 3 S3?lJ#-i§- 1 7 OO^nf 7y-Ali^)MG - 1 3 2 (di 
5NF-K BOl^^-^-SM^J^^i-ElT'fcSc 

Hi 2 7 ^Wll 3 IB?lJ#-§- 1 7 2 W7nr7y- APfi^jMG- 1 3 2(a 
5NF-K B<D^xK-^-Sttffll^J^^i-ElT-fc5 0 

HI 2 8(t, ^2i#iJ 3 1 7 6©7or7y-APfif^ljMG- 1 3 2(£i 

f - k b © \s#-?-ftimm*7F-rmx*hz> 0 
m2 9it, mmm 3 ih?ij#-§- 1 7 8 ^yp^r y-Api#^jMG- 1 3 2ia 
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^K^ov>T^BJ1-5 8 NF- k B«r?Sttflrt-5ftUl&:firt- 

t!)^t^y«£ot^cDNA^gU gcDNAH 
* ^-pME 1 8S-FL3 (GenBank Accession AB009864) f£;(fi^& A/£f5£:£ 
ftcDNA7^^7!)-^|Lfc 0 Ikfc. icDNA7^^7F^i|t 
*AL, 1 * a-i/To^^S: KSrWfUbfc. 2 9 3 -EBNA*fflfl& U 

>\f hn^xVt) (C N ^7x7^^3 - Kf5 DNA p NF K B 

-Luc l^^-^— ^"^^ ? K (STRATAGENEli) £JbSB©^£* c D 
NA^7^5Kfc**»AUfc, tUT, 2 4BH8&SV^tt4 8B$|WJ£3|& % /U- 

ftfc>5fc % ^^-pME 1 8 S - F L 3 & AftfcrNBJS) t Jt^T^r#lC±#b 
TV** (»fla^»^Jt^T/W>7^5-^IStti$5«iU±Offl[Sr^bfc) ^ 
^ K&51gtb, ^^^^.5: Kl£^ o^-^^^^Ji/TV^S c DNAOi? ^ U^"^ 
KBB^JSrR^bfeo -Oi; 5 fc: bT# bftfc cDNAia a — K£ft5*w< 

£££^bT^5o 

KB*sat*w*>«v>w:MSj«jicjstt{b$ii5 (NF-icBostttefcwaH-s) . 

-^^5o NF- K BOgftftlt NF- K B^#U7K-^-ite^ 
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ME 1 8S-FL3, pcDNA3. 1 (Invitroge n*L) fcJ/:&Sigjf 

^5Ki:LTfl, pNF-/cB-Luc (STRATAGENEtt) ^ 

0»J^£fr5 o a«J*«BJiafcWc % I L- 1 fc5V^TNF- a ;&^©i|ilJ8frjz:£ 9 N 
F-«BisStt^*ix**fi:««r*-t-J:5*ttliaTfe9 % 09*.tf, 2 9 3-ebn 
Aftlj|&tfs#*tf fc>jh,5 B M^**5i^»-©5t^#A (F7^7x^^ 3 

LV^frSsi Lttt, 2 9 3-EBNA*WJJSSrlBI&*§|ffl 9 6Jfc:/lx— Me 
1 X 1 0 4 c e 1 1 s/we 1 1 (OM^W. t ft 5 «fc 5 IE, 5 % F B S (Fetal 
Bovine Serum) ffftT©DMEM (Dulbecco' s Modified Eagle Medium) igifelE 
*#, 5%C0 2 m, 3 7tt24 S#fHJJgF*Lfc3U FuGENE6 (Roche 
*±) Sr^T. pNF- K B-Lu c Utf-? * * }? (STRATAGE 
NE*±) 3B£X**-*rl V^MZ&mA-fZo 3 7'Ct2 4Wii, 
oy^^-A/l/i/7x7-f7yt^^fAtf5/*i?-yLT2. 0 (MW-( 

^SrJWjti-S. /V^7x7<-fgft©i]|H:, 0IJx.tf % P e r k i nE 1 me r 
tbfcWa 1 1 a c ARVOTMST 1420 MU LT I LABEL CO UN 
TER«rffiV^8B€t?**. FuGENE 6 IE J: $itfc^$A©#8s£tf tfy >& 
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Zfx2 Y 3— /W£^V>HlftT*t6o FuGENE 6£flH^c9 6^7°^— hT^Jt 
fc^A£>;£?£te % l!?^Vfc7c!9, FuGENE6Oi|j:0. 3~0. 

#*L<ttO. 3/tlffc5, pNF-KB-Lii K^fttt 
5 0-1 0 0ng^<, &£L< f4 5 0 n gT*fc"9, 5 
0 — 1 0 0 n g#&<, KKlilOOn gt4>5. N F - k B Srfllttjbi-S 



mmm^ris 3, 


5, 7, 9 


.11, 


1 3, 


1 


5, 17 




1 9, 


2 1, 


2 


3, 


2 5, 2 7, 


2 9 , 


3 1,33 


. 3 5, 


3 7, 


3 


9,4 1 


> 


4 3, 


4 5, 


4 


7, 


49, 5 1, 


5 3, 


5 5, 57 


. 5 9, 


6 1 , 


6 


3,6 5 


\ 


6 7, 


6 9, 


7 


1 s 


7 3, 7 5, 


7 7, 


7 9,81 


> 8 3, 


8 5, 


8 


7,8 9 


■\ 


9 1, 


9 3, 


9. 


5, 


9 7, 9 9, 


10 1 


> 1 0 3, 


10 5, 


10 7 




10 9, 


1 


1 1> 


113 


% 


1 1 


5, 117, 


119 


, 1 2 1, 


12 3, 


12 5 


N 


12 7, 


1 


2 9, 


13 1 


N 


1 3 


3, 13 5, 


13 7 


,13 9, 


14 1, 


14 3 




14 5, 


1 


4 7, 


14 9 


"* 


1 5 


2, 15 4, 


15 6 


> 1 5 8, 


16 0, 


16 2 


\ 


16 4, 


1 


6 6 , 


16 8 


\ 


1 7 



0, 172, 174, 176, 1 7 8$.tci-£l 8 0<D\,^Ttlfr<D7 S> 

(b) ±iet5 smmco lo^tt5^7f K 0 

(c) NF-kBStWU a>o_hiaTS y^i3?iJfc*3^-C, l&J:©7$y 

(d) *-©£ftfc:;bfc!!>BB?«J#*l , 3, 5, 7, 9, 11, 13, 15, 17, 
1 9, 2 1, 2 3, 2 5, 2 7, 2 9, 3 1, 3 3, 3 5, 3 7, 3 9, 4 1 , 
43, 45, 47, 49, 5 1, 53, 55, 57, 59, 61, 63, 65, 
67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 
91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 1 
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11, 113, 115, 117, 119, 121, 123, 125, 127, 1 

29, 131, 133, 135, 137, 139, 141, 143, 145, 1 

4 7, 1 4 9, 1 5 2, 1 5 4, 1 5 6, 1 5 8, 1 6 0, 1 6 2, 1 6 4, 1 

66, 168, 170, 172, 1 7 4, 176, 1 7 8 *7cte 1 8 0 <DT * ; 

WMn\~'p*£< t h 9 5%, ^i<«97~9 9%<Dm-&%^i-z>y $ ;m 

-efe-So %&&ffix "m-tt" tit, * >;<?w&izn#v i^^kib^jo 
fcXox&fezti&z. 5 ft, \?mm<DT$<Dmw 

nTtEfc^n ^9-MJ: = — K£tbTV^ 0 ffi|PH4*^KU4 N Altschul S>lcJ;3 
BLAST (Basic Local Alignment Search Tool) 7*vt?7 J* (fcittf, Altschul SF, 
Gish W, Miller W, Myers EW, Lipman DJ. , J. Mol. Biol., 215: p403-410 (1990), 
Altschyl SF, Madden TL, Schaffer AA, Zhang J, Miller W, Lipman DJ. , Nucleic 
Acids Res. 25: p 3389-3402 (1997)) £jfrl/S b^r^i~5 CI k £ 0 BLAST <D X 
5*y7h?x7^^5i^ 7 s 7* A* Mft«rJBV>*©#$§PTi- LV\> BLASTS 

fT?lJ-efc9s iI3f BL0SUM62 Of7t/l' h V y ? *&m^btlZ> 0 ^<DT * J 
^WWrifWMWa^^Xte Altschul S.F. , J. Mol. Biol. , 219:555-565(1991) \ZL S 
DNA @a?iJ<E>ft$fc^<Djl#lfc:oV^f3: States D. J. , Gish W. , Altschul S.F. , 
Methods, 3:66-70(1991) \Z.tf &foX\t^Z> e ^©^(Dftiift^-f Vf^ X h 
fofc&fe&tlXte 19 , BL0SUM62 L < tt s Existence 11, Extension 1 

©^^-^tfJBV^ftSo $#4t[ (EXPECT) kit, T-f"<-xmm\Z-ttL. 
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x*r v ^i-Z&vffifttoftMikfcMlrzmmxb 9 vm* 1 o xh% 0 

5 h 5%-£x-<Dm<DT$ ;m&ttmmm*izmA£fitch<Dxtb^>xi>&\,\ m 

_LfEL;fcIB?lJ#-5§-l , 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 
47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 
71, 73, 75, 7 7, 79, 81, 83, 85, 87, 89, 91, 93, 
95, 97, 99, 101, 103, 10 5, 107, 109, 111, 113, 
115, 117, 119, 121, 123, 125, 127, 129, 131, 
133, 135, 137, 139, 141, 143, 145, 147, 149, 

1 5 2, 1 5 4, 1 5 6, 1 5 8, 1 6 0, 1 6 2, 1 6 4, 1 6 6, 1 6 8, 
170, 172, 174, 176, 1 7 8 1 8 0 <£>V^-f tbfrKm^.£}ltc 

t k y wmwfrh & 5 * §ras n f - k b zmmt-t 5 z^-tz z t 
^mmmmmmm\^mm<Dm v xh 5„ 

2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 

2 6, 2 8, 3 0, 3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 4 4, 4 6, 4 8, 
5 0, 5 2, 5 4, 5 6, 5 8, 6 0, 6 2, 6 4, 6 6, 6 8, 7 0, 7 2, 
7 4, 7 6, 7 8, 8 0, 8 2, 8 4, 8 6, 8 8, 9 0, 9 2, 9 4, 9 6, 
98, 100, 102, 104, 106, 108, 110, 112, 114, 1 
16, 118, 120, 122, 124, 126,128, 130, 132, 1 
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3 4, 1 3 6, 1 3 8, 1 4 0, 1 4 2, 1 4 4, 1 4 6, 1 4 8, 1 5 0, 1 
51, 153, 155, 157, 159, 161, 163, 165, 167, 1 
69, 1 7 1 , 1 7 3, 175, 1 7 7 %.fZl* 1 7 9 «DV vfft^atf V * J? 

( a ) ±ESB?lJ»C^/«e <H9 5% jffl<ii9 7 -9 9 %<OP— tt^-f-S 
(b) JilBIB^IJ^^y U;*-?- K 0 



(c 


) mn 


#-§-1 


n 3 \ 5 N 


7, 9, 11, 


1 3, 


15,17 


■v 


1 9, 


2 1, 


2 


3, 


2 5, 


2 7, 


2 9,31 


% 3 3 N 3 5 N 


3 7, 


3 9,41 


N 


4 3, 


4 5, 


4 


7, 


4 9, 


5 1, 


5 3, 55 


, 5 7, 5 9, 


6 1, 


6 3, 6 5 




6 7, 


6 9, 


7 


1, 


7 3, 


7 5, 


7 7,79 


> 8 1, 8 3, 


8 5 , 


8 7,89 


> 


9 1 , 


9 3, 


9 


5, 


9 7, 


9 9, 


10 1, 1 


0 3, 105, 


10 7 


,10 9, 


1 


1 1 , 


113 


N 


1 1 


5, 1 


1 7, 


119,1 


2 1, 12 3, 


12 5 


,12 7, 


1 


2 9 , 


13 1 


N 


1 3 


3, 1 


3 5, 


13 7,1 


3 9, 141, 


14 3 


, 14 5, 


1 


4 7, 


14 9 


% 


1 5 


2, 1 


5 4, 


15 6, 1 


5 8, 160, 


16 2 


, 16 4, 


1 


6 6 , 


16 8 


N 



170, 172, 174, 176, 1 7 8 £ fc« 1 8 0 (O^-TfliiXOT 5 / ^g3 
m^Ote <H9 5%, ^l<»97~99 tt^^r-fST 5 / ^IB?lJ 

-hlB^iJ' KKfllfc-SSftS** KIE?iJ tc m — * fc fi IS £ A, £ 

? kebiwu ±iBi2^j(c 7 o %m— e$> ^ , l < so %ng- 

T*fc9, i5^L<»90%P-tfc!),tV^l<li, 9 5%|D-Tfe§ 0 
0tL<a3O^^ WK^tL, 5 0** KHtttfc £\<\ 4# 
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T'fcotW<, RNA (f:iitfmRNA) Ollt'^ot & <fcV N 0 V X 
*«DNA,Z*«RNA*fcttDNA:RNA©M^y y KTfcoTfciK 







#•§•1 




3, 


5, 7, 9, 11, 


13, 15, 17, 19, 


2 


i , 


23, 2 5, 


2 7, 


2 


9, 


3 1, 3 3, 3 5, 


37, 39, 41, 43, 


4 


5, 


4 7, 4 9, 


5 1 , 


5 3 , 


5 5, 5 7, 5 9, 


61, 63, 65, 67, 


6 


9, 


7 1, 7 3, 


7 5, 


7 


7, 


7 9, 8 1, 8 3, 


85, 87, 89, 91, 


9 


3, 


9 5, 97, 


9 9 , 


1 


0 1 


, 1 0 3, 1 0 5, 


107, 109, 111, 


1 


1 3 


, 115, 1 


1 7, 


1 


1 9 


, 12 1, 12 3, 


125, 12 7, 129, 


1 


3 1 


, 13 3, 1 


3 5 , 


1 


3 7 


, 13 9, 14 1, 


143, 14 5, 147, 


1 


4 9 


, 15 2, 1 


5 4, 


1 


5 6 


, 1 5 8, 1 6 0, 


162, 164, 166, 


1 


6 8 


, 17 0, 1 


7 2, 


1 


7 4 


, 1 7 6, 1 7 8£?cJ£l 8 0 OVvftl/^lCfE: 





<DT$ymmmz&irz>?i//<?wbmmz nf- k b &ismk-t 

3rft£: LTttfc£;fctf*Mfc4<mtt«ftifc (fc t **f £iB5tt*SC£tt©Mu t a n 
-Super Express Km ^ y h) /Stiffens, * fc, ^ W?^ 

tfjbDfc. «fc «9 IE?IJ#-f§- 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 

21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 

45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 

69, 7 1, 73, 7 5, 77, 79, 81, 83, 85, 87, 89, 91, 

93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 

113, 115, 117, 1 1 9, 121, 123, 125, 127, 129, 
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131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 152, 154, 156, 158, 160, 162, 164, 166, 
168, 170, 172, 174, 176, 1 7 8 IztciZ 1 8 0 <D\^-f tlfrO? 

ur^y mmm^rn Lfcii^fcct, nf-kb *mmt 

-f £ ftm &%-t% * ? WRX$&# is* ? ST & 3 - Ki" 3 D N A 

< t± 3 lv\ 
^it#-e&*u;£, ^-r^y y^-^-ixa ^sw^i + ^ffivN-ciE^ij#-i-i, 3, 

5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 

31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 

55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 

79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 

103, 105, 107, 109, 111, 113, 115, 117, 119, 

121, 123, 125, 127, 129, 131, 133, 135, 137, 

139, 141, 143, 145, 147, 149, 152, 154, 156, 

158, 160, 162, 164, 166, 168, 170, 172, 174, 

17 6, 17 8£fctei 8 o<D\,^-?t%fr-?m£tiz>T 5. smw^nfrbtez? is* 

«{BH4<OU5VNDNA*¥»LT, ^DNA^e>ia^J##l, 3, 5, 7, 9, 1 

1, 1 3, 1 5, 1 7, 1 9, 2 1, 2 3, 2 5, 2 7, 2 9, 3 1, 3 3, 3 

5, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 5 

9, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 8 

3, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 10 

5, 107, 109, 111, 113, 115, 117, 119, 121, 12 

3, 125, 127, 129, 131, 133, 135, 137, 139, 14 
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1 , 14 3, 145, 147, 149, 152, 154, 156, 1 58, 16 
0, 162, 164, 166, 168, 170, 172, 174, 176, 17 

8&fctei 8 o-c*zti&7$ swtm&ifrbtezfy^fmtmmK. nf- k b & 

J: 5 K-hlE LfciB3?lJ## 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 

21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 

45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 

69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 

93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 

113, 115, 117, 119, 121, 123, 125, 127, 129, 

131, 133, 135, 137, 139, 141, 143, 145, 147, 

149, 152, 154, 156, 158, 160, 162, 164, 166, 

168, 170, 1 72, 174, 176, 1 7 8 £fctel 8 0 <D^-f t%frX*i$t 





-te£f£, ±|BIB?iJ#-^l 


, 3, 5 


, 7, 9 


x 1 1, 


13, 15, 17, 


1 9, 


21, 23, 25, 27, 


2 9,3 


1,33 


, 3 5, 


3 7, 3 9, 4 1, 


4 3 , 


45, 4 7, 49, 51, 


5 3,5 


5,57 


, 5 9, 


6 1 , 6 3, 6 5, 


6 7, 


69, 71, 73, 75, 


7 7, 7 9, 8 1 


,8 3, 


8 5, 8 7, 8 9, 


9 1 , 


93, 95, 97, 99, 


10 1, 


10 3, 


10 5, 


1 0 7, 1 0 9, 1 


1 1 , 


113, 115, 117, 


119, 


12 1, 


12 3, 


1 2 5, 1 2 7, 1 


2 9, 


131, 133, 135, 


13 7, 


13 9, 


14 1, 


1 4 3, 1 4 5, 1 


4 7, 


149, 15 2, 154, 


15 6, 


15 8, 


1 6 0, 


1 6 2, 1 6 4, 1 


6 6 , 


168, 17 0, 172, 


17 4, 


17 6, 


1 7 8 3; fcti: 1 8 0C7^T*L 



5%, L< te, < b 9 7 U±.om-^%^-fZ> 7 x / ^ia?U£ 
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T*fc5 0 ±fB£>ia?lJ#-5§-l , 3, 5, 7, 9, 11, 13, 15, 17, 19, 

21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 

45, 47, 49, 51, 5 3, 5 5, 5 7, 59, 61, 63, 6 5, 67, 

6 9, 7 1 , 7 3, 7 5, 7 7, 7 9, 8 1 , 8 3 , 8 5, 8 7, 8 9, 9 1 , 

93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 

113, 115, 117, 119, 121, 123, 125, 127, 129, 

131, 1 33, 135, 137, 139, 141, 143, 145, 147, 

149, 152, 154, 156, 158, 160, 162, 164, 166, 

168, 170, 172, 174, 176, 1 7 8 £ fcte 1 8 0 Ol^n^Tr* 

tj^ftrftjfcte, fci ;U*|2?iJ#-5§- 2 , 4, 6, 8, 10, 12, 14, 16, 1 

8, 2 0, 2 2, 2 4, 2 6, 2 8, 3 0, 3 2, 3 4, 3 6, 3 8, 4 0, 4 

2, 4 4, 4 6, 4 8, 5 0, 5 2, 5 4, 5 6, 5 8, 6 0, 6 2, 6 4, 6 
6, 6 8, 7 0, 7 2, 7 4, 7 6, 7 8, 8 0, 8 2, 8 4, 8 6, 8 8, 9 
0, 9 2, 9 4, 9 6, 9 8, 1 0 0, 1 0 2, 1 0 4, 1 0 6, 1 0 8, 1 1 

0, 1 1 2, 1 1 4, 1 1 6, 1 1 8, 1 2 0, 1 2 2, 1 2 4, 1 2 6, 1 2 

8, 1 3 0, 1 3 2, 1 3 4, 1 3 6, 1 3 8, 1 4 0, 1 4 2, 1 4 4, 1 4 
6, 148, 150, 151, 153, 155, 157, 159, 161, 16 

3, 165, 167, 169, 171, 173, 175, 1 7 7 * fete 1 7 9 (O 
^-ftlfrXi&&frZ>*? VmWm? b*L5o DNAiicDNA©B^\ 

6. misfoz>?i"*?w<DT% /^ia?ij£^x3i,b&<ia?ij#-{§-i, 3, 5, 7, 

9, 1 1 , 1 3, 1 5, 1 7, 1 9, 2 1, 2 3, 2 5, 2 7, 2 9, 3 1, 3 
3, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 5 

7, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 8 

1, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 
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105, 107, 109, 111, 113, 115, 117, 119, 121, 

123, 125, 127, 129, 131,133, 135, 137, 139, 

141, 143, 145, 147, 149, 152, 154, 1 56, 158, 

160, 162, 164, 166, 168, 170, 172, 174, 176, 

1 7 8*fcttl 8 0 (D^Tftfr^&ZtlZT $ ymmm* bte «%=i 

*^BjODNA«, IS^J#^-2, 4, 6, 8, 10, 12, 14, 16, 18, 

20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 

4 4, 4 6, 4 8, 5 0, 5 2, 5 4, 5 6, 5 8, 6 0, 6 2, 6 4, 6 6, 

6 8, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 

9 2, 9 4, 9 6, 9 8, 1 0 0, 1 0 2, 1 0 4, 1 0 6, 1 0 8, 1 1 0, 

112, 114, 116, 118, 120, 122, 124, 126, 128, 

1 3 0, 1 3 2, 1 3 4, 1 3 6, 1 3 8, 1 4 0, 1 4 2, 1 4 4, 1 4 6, 

1 4 8, 1 5 0, 1 5 1, 1 5 3, 1 5 5, 1 5 7, 1 5 9, 1 6 1 , 1 6 3, 

165, 167, 169, 171, 173, 175, 1 7 7*fcttl 7 9©^f 

t^-it'fc!), tc <h T . Maniati s h ©Stiff (M o 1 e c 

ular Cloning A Laboratory Manual, Col 
d Spring Harbor Laboratory 1982,1989) 

— i'&JR* (5XSSC (0. 75M©NaCl % 7 5mMO^y 
K = ^->y^A), 5X7WvHi||, 0. 5%SDS, 100n/ml(i!)f 
tt-tir//Wf^^i»^DNA) T?3 7lC©^y^ a ^^ 3 ^£-i&frV\ -^0^2 

25 



WO 02/053737 PCT/JPOl/11389 

XSSC, 0. 1%SDS=K ^i&T'l 0&(D$Gfr%3®ft\,\ &V>T- 1 X S S 
C % 0. 1%SDS* N 3 7t5Tl O^Oft^Sr2liin5*#-^*)« h V 

~>a ^jgift^TM 2°CtfM ^^3.^-^3 VSr— BftfrV\ ^£>^2 XSSC, 
0. l%SDSf % M-Cl 0^Ogfe^%3(sIfTV\ &V^O. 2XSSC, 1% 
SDS*K 4 2°CT*1 0 2 0*7 5 h y V^rc^S/-). 

t4 2 < C^y^a^>> 3 y^-sitfv\ <e©t 2 X S S C, 0. 1%SDS 

<K ^&T-1 0#£>i5fci£& 3 0ffV\ ^V^TO. 2XSSC, 0. 1%SDS^ N 

5 o°ct-i oft<Dm&*2®'+ro&ftx~*>z> (iti* h y ^n^>>-) 0 
#iskw\ ±ib (3) fesvNfi (4) ©jtfyjs? wtf-T-K©:** Kia^j 

ah^ 1 -hlB ( 3 ) £ fcl* ( 4 ) © *° y ^ * utf-^ Ktf>* ^ KK5#I 

©^ftlCt)*:9 9 5%|gJ--T?&«? % J:50SL<li9 7%^-ffc!), 
L< £ ^ 9 9%H-T*fcSo 

(D) #k*ifcM&i##U i^^^f, *fc»4«t©S«R#:4r»a**, * 
7 A * n ^ h ^ ^ ^ -fc j; 5 *jf§H-5 0 

JttWfcJfcftstt* S^IHTatt^frftTV^fcoTfciiK fcfcittf* _h|BT. M 

26 



WO 02/053737 



PCT/JP01/11389 



a n i a t i s h ©HWftfls*rH:ft*.Ht* & 5 0 
IE (A) ~ (D) ^XS^OV>TMtf¥L<^^1-5 9 

Ma^lJ (fc £ *_}£gS?IJ#-§- 2, 4, 6, 8 , 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 
4 6, 4 8, 5 0, 5 2, 5 4, 5 6, 5 8, 6 0, 6 2, 6 4, 6 6, 6 8, 
70, 72, 74, 76, 7 8, 80, 82, 84, 86, 88, 90, 92, 
94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 
114, 116, 118, 120, 122, 124, 126, 128, 130, 
1 3 2, 1 3 4, 1 3 6, 1 3 8, 1 4 0, 1 4 2, 1 4 4, 1 4 6, 1 4 8, 
150, 151, 153, 155, 157, 159, 161, 163, 165, 
167, 169, 171, 173, 175, 1 7 7 1 7 9 ©V>Tftd») <0 

RNAtfcttmRNAM^ilLfct^^V^ilgR everse Tra 
nscriptase Polymerase Chain Reaction 
(RT-PCR80 foZ-DXmm-t 5r tt»§5 0 
DNA^ttlt fc^fctfTtMRSftTl^S (CLONTECHtt, STRATA 
GENEli) — Sr^ffii-5r /»f ^ U *V if— v- a >(D 

*fe»4 % S3H#WC31#^teHTV>S 1 bO*e*)U % fc^XLti, _LfET. Man i 
a t i s fe©^K*ftf^#^*.tf^»c|llfe"e|t5 0 * D — Wk^tbfe^^O 
^>-^i7K^ = -K-t-5DNA«i«J{3i<fe«?-?:0**, **:tt3fatJ:0«ll»* 

teLTf&fetlSDNAtt, ifl^J#-§-2, 4, 6, 8, 10, 12, 14, 16, 
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18, 20, 2 2, 24, 26, 28, 30, 32, 34, 36, 38, 40, 

4 2, 4 4, 4 6, 4 8, 5 0, 5 2, 5 4, 5 6, 5 8, 6 0, 6 2, 6 4, 

66, 68, 70, 72, 74, 76, 78, 8 0, 82, 84, 86, 88, 

9 0, 9 2, 9 4, 9 6, 9 8, 1 0 0, 1 0 2, 1 0 4, 1 0 6, 1 0 8, 1. 

10, 112, 114, 116, 118, 120, 122, 124, 126, 1 

2 8, 1 3 0, 1 3 2, 1 3 4, 1 3 6, 1 3 8, 1 4 0, 1 4 2, 1 4 4, 1 

46, 148, 150, 151, 153, 155, 157, 159, 161, 1 

63, 165, 167, 169, 171, 173, 175, 1 7 7$fclll7 9 

(3) ~ (6) (DtfV KT'fctUf <fcl\ JhfE (B) \Z&\,^Xm$l<<? 

*-{£jffi<£-SMfDNAte, ±.ft(D# K(D&£:% Kf^ScDNAf 

ssfi*, Mffi&m, lA^-f/^ft*, ^tt^^-r/^s^vNi 3 

U*pBR3 2 2^pBR3 2 7 fc if fc/B^S ^ 5 0 :7°^*5 K^<* * 

— W:3B**«jB«* S^fiiftDNAfffigilfclBJI^l 
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mhtcft^t ?-<Dmk LXIZ, ^5^$KpBR 3 2 2, pBR327£Df|Jl 
fc % pUCl8, pUCl 9^Wfctl§„ 

X.tfYEp 2 4SrfflVNS^i:AST?#* 0 KYEp 2 4 f±UR A 3 fc£HP 

4r^UT*3 9, £©URA3 3tfc^£-7-;*/-j£^£ LTflJffifSC t^T- 

•feu— — if, ^Ut/VT^ft K-3-*^7x-hft Kn^t-f, 

PJi © D N A £3§ Si-f" « » ©38^< * * - K ffl v > 6, ti 5 ^ o ^ — * 
— RTf? — 5-^-— * — LTB, ^*^ytV'- if (PGK), ^ 

y-fe/VT/'Uxt K-3-*^7x- h^t Kp^7 — if (GAPDh Tpf-^^ 

mt LTfi, 7*7^U'pPGACY2, pB S F AHY 8 3 ^tfS^tf feftS. 
SA*fBiiaT^P^©DNA^^^$ii:5fcfe<^|g^^ ; ?--{c: J ffiv>btbS7 p n 

tt*j»JST2^M«>DNASr»m**<5fe«>©fi»x.^^^*-f4 % — fl£ ift^ 

^USr-g^LTl^S. *5IM©DNAS^Itgfj^ffll&rt1?38a*■frS©^^lffiv^5r kit 
tn^OJ;? &ttiB£?!l tit ? << <7 ^ /U* b #-5 r £ j&S -c £ 5 0 

SR«yp^% SV407o*^- LTR/p^- c 

lf<b*u5 0 i;h,£><D ? CMVyn*-^, SR a^n^e— ^ — ft£f£:JEv\ 
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tfc*a^^-©«ilTtt, ^?^$KpSV-dhf r (ATCC 3 7 
146), pBPV-1 (9-1) (ATCC 37111), pcDNA3. 1 (I 
N V I TROGEN&K p ME 1 8 S - F L 3 49#&tf £>*l5 0 

_LI3 (C) m*5V»-Cffiv^Stei: b-Ctt, ^j»arsr»c»^-r«is©[^«j, si 

T 3i| (Escherichia coli) <DMWt. fci:i«E. c o 1 i 
K12ft2 9 4 (ATCC 31446). E. coli X 1 7 7 6 (ATCC 
3 1 5 3 7), E. coli C6 0 0, E. coli JM109, E. col 
i B$c s f-^^y * (Bacillus subtili 

s) <£#D#B a c i 1 1 u s JROtft^ fe 5 l^SlJvwe^ 7 f7^A!) (S 
almonella typhimurium) £ fcfit-fc: 7 
(Serratia marcesans) ^<D^^MSX^(DB\^M. foZ^fe 
iXa.— K^^* (Pseudomonas) log* (D®^^#tf k *L$ 0 
t bTfi N ft.bZ.t£* f'S'tfo -feUfi/a: (Saccharomyce 

s cerevisiaeK V^S^y*} n-^^-fe^ /tfV^ (S c h i z o s a 
ccharomyces pombeK f^rT H)7 (P i c h i a p 

a s t o r i s) ft^j&UBl^fLSo Kfi: tt«, fcir&tf, T^^/l^W* 
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rs K7 (Aspergi 1 lus nidulans) % 7^ U-^E-n £ a ^ 
y yff'f-J* (Acremonium chrysogenum)(ATCC 11 
5 5 0) £>*L3o 

fc*tSMb$BllS (Spodoptera frugiperdarSf T r 

ichoplusia ni <D$^^(DH i g h Five TM&HSS, &£f3&5/B 
V>£>;h,5 0 ft4MWll&©0!l£ L-CWU HEK 2 9 3&BJS&, COS-llflJia, COS 
-7#BflS, He 1 aM, ^-Y-Y =-"-XaA7. (CHO) M^WbH 
5„ ;LtlbOEp-C"b, CHO»J:t;HEK2 9 3||W5^U\ 5ftBJ3S£ 

_b|B (c) ^*3^S^^)S.t/»^^te^t« > DNA«r3HWW*»^ 
tLfc^ffit? D N A <E>tT2SC ii6«3 fe 6 V £ * 5 £ t T* 

3 i/jfefc ^^fefDN A^»(c^A-T 3 rt*tT?t S.W^IllJSSrJiiv^T, 
#3§PJ<D* ^^ff&^fc^^S^fe^ ITU, ±|BO»«l»IJia»c*A* 

J&*»*#BJfit*Sr»*r tas-CtS. Dihydroforate re 

d u c t a s e (DHFR) fcfcttmiR^ — jJ — b lTfflV^»^Me t h o 
t r e x a t e (MTX) fc±tf U »tt^^5l^1"-5 £ t \Z. 

J: 9, DHFRl^fcHfc, *3SWO^^^K* = -K'f-5DNASrjji|BJ|& 

31 



WO 02/053737 



PCT/JP01/11389 



~ (6) lc|B«lol|t«*iifc#y5c^u^K«r^tr»5t*i**ixfc*pija* % ^ 

±&<Dj&miK&ztiitmi&<Dmmtt. mm^K^^mxn^o z t&x% 

PM 1 1 6 4 O^&JBl^Hfi&V*. 

ffiI^I^n-7h^77^- % 77^=7^^vf^77^^-, k Kb W 
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v^ftS^* ?-ilT^ w?*SC& = *- Ki-SDNASrjRa^a&tpc: 

£ UTfi, fctxLf^^/W^^^-V-S- ^7^7x7- if (GST) X fc*^ 
^aS©6<®<28^ia?!l (6XHi s) ^^^tfbtbSo #3893©* ^^ft* 

#T?t> «JTfc5 0 09*.tf % GST koM&m&^b UT^Ilfci^ti, * 

*»M»±, ±IB (7) O^V^^jT©JStt4rP£Wi-S^^"«^SrSr^tp. fci 
£tf> 0t#*_h1B (7) ©*^*«©M£*^f;L^U ?SH£©38S*r*&tf 
5 fife,©* •yj<2'%i$mtf fetu^o 

tZbXtKZthlb<Dtrifo<D7 : 7?'J is K -##^#\ t Mb£i;#:©fa;ft,-?&o T 

I^77^ybW IRJ&StlSt^-CttfcV^ F (ab') 2-7=7 
^yf. Fab' 77^Vf, Fab77^>y hRtFF v77^^V hi5 
Itt aitf, ^7 * * o-^trt^tt, JbfB ( 1 ) 

Sfcte (2) ^^©^w^Sr&tm&fcte^fc* h-T'tf?^^ ^ b t L 
T#fc hft^^-^i-Sr i:fci?)#btLSo #3BW©* w^SffciaH-aftfls: 
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»4&fc*&J£U IPKP*a»fe]JMK«:ttfcttU i:ti^i-!9o^LTjr-fflj^^b, -r<7 

J; V-e%tcM&m&& (.^yv K*— ©*a»fe, #380!©* 5 
1jifc$:m±1-5? v>-^*m$l-fZ>o #^T\ #fe*Lfc/^:/y K— v^?* 
I^WLJv^^i DlifckSrlelJlXUfcfenfc^EV ^ n — 7vv#i;#& % 

So wtbfe^t hltffctfcft^fc httflcO-jRtttElfttts fciiH!, Mo r r i 
son, S. L. et a 1 . (Proc. Natl. Acad, Sci.USA, 
81:6851-6855 (1984)), Jones, P. T. et al [N 
ature 321 : 522-525 (1986)), [|S^<2fc^#. 1 

67:457-462 (1993)), [-ffc^ £ 36:448-4 

5 6 (1 9 9 8)) KJ:oTtHi;**LTV>5. t Mb** ^fctftte, v^RfOV 

t MbStflett, ^^^o^^^o—^^flc^fetttttt^SPffi: (CDR) fit* 
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*?mm*<D*3&W<D# W^SC£;|t{±l1-6EL I SA^R I A (7^WA;7 

(— UH I VflRSteh *38MO^ w^^ao^^a^tejgHi- 

SNF - KB<Qm*v<te\,^&4b\z£^xwmtfVbnzm&<Dm&\£&^^ 
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5ii/55pjBlT-fc5o C:*Lb©#C#«, #^©* jCT'fa^ttSNF- 
mm, mM, ^o-wbi-^-^i-t^Tt§ 0 ret*.®, ^mjUDfi/^? 

n%=*- Ki-5DNAM2M«x =*- K£*lfc*>^fC£ h (ba i t)j 

^KI-^T'%2)^^^^K<lr=i-K-r?)flilOiB^J r^W (pre y)j &mitl 
U ^n-WbtSif y K^fA (fcfcttfNa ture, 3 

40:245-246 (1989)) KUBV* £ £ ^T*# 3„ ^©^STCs 
W©*W**flt* $ x ttOjWJa^ (TttjltfNIK, TRAF2) lHJS-fr 

^<*«©tt#&;Bv>;fcft#tt|$jfe (fci^f^, SfclfeE^amiUffa^X^N^ 

^e>#SI-rs*^ s ^»f bttSo Se>te»J©2fSsi Lt, -bEK:iBJft©J:5lc, 
#*W©*:"^«&te©*^>**W£©Bte*>^*»fc ttl8a$t> 

#WTy*^tt*t&ife©:fr8Hi:±»KNF - K B*«tt^i- 5«||ISr»o(l), 
(2) (7) ©^^^Stae^oaSftSrtftttli-^ifcfcJ: !9£A©^ 
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&&#}&Gm&W:, ^7^/05, h##f*5«fctfEL I SA7yt>f^4tL 
Wtt, fli#fc*J»t5±fa (1), (2) (7) teaBfcflJ^^lfOJ&afc 

««fctt*0»^^ Kfc=« — Ki"5DNA**:«:mRNA©S«-SrtftWi-« 
ttmS©^ ^DNAtfclimRNA©S§, 3£#^^fc<5^ 

(a) <@#©-?V AKl*5»t5lt*gil „ 2 *fcf± 7 fc|B«fe©^ W?*Sf&="- K 

(b) M^^S^i-S^^^^T^R^V/^^K^^^i^^-f-^^ - £ 

_hlB (a) ^ J: «3 . NF-jcB«r«ttflsf *«««:»o (1), (2) (7) 

- K B ©«tt-fb»wB85tbfcgl«4rg|§3eii-5ni6tt^«>«„ hZWZ, (b) {c«fc 
•K «K#Kl*5»tSfHB (1), (2) *fc»4 (7) <D*i/^BglAMJj£UE 
«fffiSrHj5:5ffl[Sr*i-»^W:; NF- K B Sr^^b"f Zftm&&'o*mm<D%TM 

^ w< ^ t©Miit^NF -kb ommti-mm vtcmmommxh z> 

(a) ©NF-icB«riStt^i-6«||B«r«po (1) N (2) *fc 
.» (7) <&*V/<*flt«r=i- v*^KE^I©«JlO*«l«rilBJfe1-5* 

fc^'f-v— LT % RT-PCR^ffV\ KE^fe 
^KioTE^JSrifc/feU 3E&©^r&&fcffl-?£5o PCR-ss 
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CPfe (Genomics, 5:874-879, 1 9 8 9^, H$4g#SiJflfr&T 
ftfc^-X^ V s/ * ) lUot t aSHa>^SrW^5 £ t &X t 2>o 

(b) ©^^s^JMiai:*rW^«*«fefc LTft fcixLfcT, H&flB (1 6) 

(a) NF- K BSrStt^i-Sf^ffl^i-S^^^Ktra-K^Sae^J: 

•(d) •tftttiRrteJ&^^^vSrtitbi-sxs, 
it^m * m £ fc w; ^1- 5 is, 

tfc (1 9 9 4)), 
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%Utf~-<?-77X* KiUTfi, NF- k B^fiiB^J^^2K-^-3t^O± 
^B^&^fc^T-fctUS^, fciiffpNF-KB-Luc (STRAT 
AGENEtt) fcSWt Tanaka S. et. al J. 

Vet. Med. Sci.Vol. 59 (7), Rothe M. et. al. S 
cience Vol. 269 p 1 4 2 4- 1 4 2 7 (1995) liLfB^<DN 

feMmt LTte, NF - K BOS^b^ttlLiSttT'fcniiJ; < , 
L<te, m^mmm^h'O , tzt±it2 9 3-EBNAW^lCffl^f,^ 

Kit. tz t -^mmmi^tcmn^mm^ wmmn^amommQ u 

^H#tc^©^fe(fcir^«^-r^ = zi.T^->y — X4,^±tt (1 9 9 4)) 
tftWRTIB>fc^^^i LTtt, ±IBv#-*— ite^tei;:, nf-kBOS^ 

teicto-csmas^Sfts ^ t^^^t^s, fc£x.tf 1 l- i^tnf- 

a^mRNAi&^fi^^Srg&M^LTfc&V^ mRNAt©W, 

*fc, UT<D (a) ~ (f) ©XSKiJ;5BSS||j|ft«*«:»5iSi-*^fct>pri6T? 
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( a ) nf-kb zmmt-t -y/<* = - k-t 5 «t 
a, 

(d) ^m^im^^-r^^mM-r^jim, 

(b) r=*=*K h*rbfiPi^j©s^ttM^fc«^»t 

±15* ^ y-^y^^ioT#bfbfc:^^«, NF- K B 0^&te£Pl« £ fc 
«{£iti-5^Sr^rbTV>SOT% NF - K BOltK tt^mmthZWtt 
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gte^s 1&§ks MN J&sfaiK n-v Yfy 74 — 4$&$±mfy&ib J ltXfttd; 

g^mfifc%£ Lrftjg^-rsxat LTtt, 09 *. Memo* 5<efllfScK:J;9«3W 

x/i'V?*- x^Ty^m^rxis&Amnmttsmt* mm^, 

JUDAS % 

(b) R«iw^rfiB*'>^/vsriBy^i-5fc8e)©iftai % ^e,^9> nf- k b^ 
tt^t: 4r m# * fc rifl&ai-r s <b-&* *• * * y - = ^ ^-r § & * k &b ?mmm 
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(a) 


B2?iJ## 2 , 


4, 


6, 8, 10, 


1 2, 


14, 16, 18, 


2 0, 2 2, 


2 4, 


2 6 , 


2 8, 


3 0 


, 3 2, 3 4, 


3 6 , 


3 8, 4 0, 4 2, 


4 4, 4 6, 


4 8 , 


5 0 , 


5 2^ 


5 4 


, 5 6, 58, 


6 0 , 


6 2, 6 4, 6 6, 


6 8, 7 0, 


7 2, 


7 4, 


7 6, 


7 8, 8 0, 8 2, 


8 4, 


8 6, 8 8, 9 0, 


9 2, 9 4, 


9 6 , 


9 8 , 


10 0 


1 


0 2, 1 0 4, 


10 6 


, 10 8, 110, 


112, 11 


4, 1 


1 6, 


118 


> 1 


2 0, 122, 


12 4 


, 1 2 6, 1 2 8, 


13 0, 13 


2, 13 4, 


13 6 


X 1 


3 8, 14 0, 


14 2 


, 1 4 4, 1 4 6, 


14 8, 15 


0, 1 


5 1 , 


15 3 


, 1 


5 5, 15 7, 


15 9 


, 16 1, 16 3, 


16 5, 16 


7, 1 


6 9 , 


17 1 


, 1 


7 3, 17 5, 


i 7 7£fctei 7 



(b) (a) (D*? V^KIB^Jfcl^ftft;*^ V^-^K|B^IJ ; 

( c ) lfi?lJ#-5§- 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 2 
3, 2 5, 2 7, 2 9, 3 1, 3 3, 3 5, 3 7, 3 9, 4 1, 4 3, 4 5, 4 
7, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 7 
1, 7 3, 7 5, 7 7, 7 9, 8 1, 8 3, 8 5, 8 7, 8 9, 9 1, 9 3, 9 
5, 97, 99, 101, 103, 105, 107, 109, 111, 113, 
115, 117, 119, 121, 123, 125, 127, 129, 131, 
1 3 3, 1 3 5, 1 3 7, 1 3 9, 1 4 1, 1 4 3, 1 4 5, 1 4 7, 1 4 9, 
152, 154, 156, 158, 160, 162, 164, 166, 168, 
170, 172, 174, 176, 1 7 8 £ fete 1 8 0 T'* & *b5 T $ S ^IE?lJ 

(d) (c) <D*%W(Dfi Wfctt-tZfcft ; 

'J>te<bh (a) ~ (d) <D\,^-ftlfr%<g&*y Mi, ^-Sl, gBife^S, 
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(7ci:^fi>Ann. Rheum. Dis. 57, 738-741 (1998), American Journal 
of Pathology 152, 793-803 (1998), ARTHRITIS &AMP; RHEUMATISM 40, 226-236 
(1997), Am. J. Respir. Crit. Care Med. 158, 1585-1592 (1998), J. Exp. Med. 
188 1739-1750 (1998), Gut 42, 477-484 (1998), The Journal of Immunology 161, 
4572-4582 (1998), Nature Medicine 3,894-899 (1997))„ ^PJjUfl*^ 

NF- k B&mmti-ZftM&GirZ>%rM#^?%:(DftM.\z& *). StftNF 
mti, NF - k B©Stt-fbS:ia#1-5fc«)©fl&SB©NF- k B SrSifrfb-fSftsJH 
NF - k B<DSI^b^{£aii-57tfe©taiB©NF- k B 5 f£JB 

ftmz&ox&btift, nf- KB<ommtitmm-tz><k&®te y tz. 

ft*?), IMttiillMtJBfctf©* NF- K B©ItL<^gt 

fc, NF- K B<QlBmk&M&<D7tf h—^^Zmffl-tZZkl)*, &7&Wt>fr\Z. 

£fc, NF- K Bi£tt©|*?irK:BIiS1-Sg!A£ Ittt, 09*.tf* aids 

(acquired immunodeficiency syndrome h #&if£442£lit (T )VV 

-#yyvi, &#tt&«»ftfb£tt£K fcjfiLttPMF s*«E*Wfc 

& (Toxic epidermal necrolysis ft ttfltttWlfc (I gA^l ^SEjJpl&'g 
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Mm&mt i-x^m-r^m^, %m&mfc&^xnm-tzzb&x%z> 0 tz t & 
mm, ^v^-is^m. tv*>zf±frm, ^m^mw., mm 

Z>(DX\ ±tx-t£ s t h-^mniWiW (tztx.^ yy K 

iM^ft^) {cML-cS#-f 3r<b#-et5 0 if^o^ii, 
fc^r^«, »jflij*i*i&£K Mi*i&t^ &T&&tek*mM%fc'j;$s<DJrmz£ Vft 

x&tiizm%ft&*m%m±m&irz>c\btf-*jmxhz 0 ttc, mt&m& dna 
nf- k Bm&<Dm%iz£<>x^^ii bfrzm&&mm i £±n 

J&iUm; «Is r wn¥-teJMfc, £feiH&^0, < t 
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#«Afc£©BjH©»5ftfc:|8tt5.h|B (14) J: 5»&$jh,fcESg 

fc^tfo Sfcfcl&WW:, ±|B (3) ~ (6) miBil©ae-?-K:#i- 

5iti5f#5„ Z<Dm, 7Vftyx^!)^^l/tf KtUli, RNA& 
s^PM*^— K^5»fc^k3fc^£;ft,fcmRNA£W:/y ^-f XL#5 7i/ 

T*^«-efcS (feiitf, jMjaX^ Vol.13 No. 4(1994 )) 0 * 
KtS, ^iO^Sflttrt ICiAtS ' i ^ff , 8fc;*-y=f* 

<«£frfc^<DT-fcoT%&^ : #Bjax^ Vol. 1 

3 No. 4 p 2 5 9-2 6 6 (1 9 9 4 h ft J:* : S £ JtttMF* Vol. 

4 0 No. 10 pl364-1370(l99 5)^rtfi^f,:*Rg^ V 
ol.l4 No. 4 p 8 5-9 5 (1 9 9 6). ^ot, * y =f ^ ^ l/^-^- K 
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K, SH, SCH 3 s OCH 3 , OCN, £fc&0 (CH 2 ) n CH 3 (i^Tnli 

itemnmt, ©s^om r n a t y y ^xmoRNAoi 

£>$J3 0** l/^-^K^^"tP^i^^L< x j^X 2^b^2 5^^ U^-f- K«r 

affi^Mia u f^its ^ t ^t#-5o -Oct o t£&m<o*LV><DmwLtz, a p 

plied Biosystems Sr^tP^Od^H^lCfc ?> flE^ Stl/TVN 5 0 

t 3ft_b*5«k^i? :*fflJ3£l^ Vol.13 No. 4 p259-266 

(1 9 9 4), *t±* : S&Sfftgftai* Vol. 40 No. 10 pl364 
-1370 (1995), ttftfg$ : Hlfcg^ Vol.14 No. 4 p 
85-95 (1 9 9 6)). *i£©?ff5feW\ raRNA© 5 ' »*U<tt!BlR 
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Jjm-V, tt&m RNA©t(fciitf,/-f y^oy f±R T-PCRfe), 

^^H©S^Sr#U*.S. CtbbORNA, DNA, ^-y 4^ftj 

a i'ifcfc if O DNA l>7^7i^v/3 * tt ?W /W* ft ^CDit-fc 

*-«:f£5!lU i n vivoUfiex v 

^s^DNAit ryfty^RNA/DNAg^fea h y • — y y 

fcittf^ iB^i, HI V«SSJgjE) % 

y =f^^ u^Ktt, y-tVW^p^f-i/ 3 ^fc£fcttPCR&£:ffi^ 

#JSSBWu NF-KB©^tt-fk;SrPJI^1-?>y^^VAt)^tp„ y^if-YAft, 
KEWfclMI Lr,**«r«J||Pfi-*»tt«r»oRNAT?*)« (fc 
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fc$J*r*-5 y tfUV A«:Ktf.-t 5 r. t a>«fc 5 & y >f Att«IBJ<D* 

OVN-e^mRNA^P^^tl^^BJcD^^^^O^m^M^i-S (*fctt^ 

Mmh :«BJI&X#Vol.l6No.3,p438-445 (1997), : Hifcg^ Vol. 12 

No.l2p83-88(1994)) c w^-^j, K^tVAIt ^RNAtft#|« 

i-s2*M©R«wwfc (mw&i tmmtmi i) £»tt*wfta»e>fc3*at& 

fcU *«RNA£TO«ttT?ffitt&&7g/SLfcfc N «ftjRNA©NUXtf>K3&] 
(N : A*fcf±G*fcttC*fcttU, X : ASfclSC^fcteU) ©3' *«8«T? 
«I»fi-5Ct^fe^T*J5, KffcGUC (feSVMiGUA) #-«SV 
fifOi HS*»^t^5 ( £ x fcf Koizurai.M fe :Nucl. Acids 
Res. 17,7059-7071(1989), MB h : Vol.16 No. 3, P 438-445 (1997) N ± 

JH&*FJ4;& : m$km& Vol.12 No. 12 p83-88 (1994) N JUdf &#J£& : HH|g^ 
Vol.18 No. 3 p381-386 (2000)) o 

*-£T?*i\ #3§S/§©DNAlS?iJ©*^bGTC (IfcttGTA) OK^JSrfi? 

5 i 5 K: y «V ASrKW-f *. Rfff- Ltc y tff-y-V Aoig^cDMfi, 
±JH&5)Zit^©5:^ CUBES* Vol. 12 No. 12 P 83-88(1994) ) fcfBfc 
<fcoT, fmLfcy#HfVAtfS % ^ t'hP "Cglttm R N A &#J»f T 
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Tt* J /w^ ^-fr^^hz^tey ? i/—T jv*) ^ a*:: ft 

N F - k B ©Sttft §:P1#1- 5 f^ffl ^^f-r 3 c 

mm*#irzi&te? (cdna) *&mwLm-tz>t^mz.n^ ^i^to^ 

^glfccDNA7^/7y-it DNA(DflJ^^5 0~8 0%-T? 

*>!K ^*O^T?^$HfccDNA7'f7*7!)'-ttk^t, 5~10jgc7^ 
£ft c DN A^ D-VcD^fc^oTV^CWM^^flJ BIO INDUSTRY Vol. 16 
No. llpl9-26) 0 SfefeftcDNAte, at^^t^^ff^^:*5V^T{i. * SO§ 
^^fcfeKlift^ft^ p — ^T-fel? v 5££^c DNA©^ p — i/^r© & O/W'&ZffiJ 
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*U x^y-^hnyil, mRNAOfcW^ ^P*^-©tt«ft 
« ^ 5 c: *t * « . « ^ u ^ ^ 

fi^X^vKy y ^gfcirj|f3jjRK:te«©J:5K:, BAP, tap, rna!)# 
— Sick*, *iry7Wi^rt*y =fte«Jftr**tt-C*«.- 

**m*>**K X> If ha (in vitro)^ 
V^T (eel 1-based) ©*© feO^SrCfc A < % #£ L <ttlMS* 

2 9 3-EBNA»J&, NIH3T3»^#5 0 

I^LfcNF-KB^l,^^^^,^ fcatfCREB (cAMP 
responsive element binding protein) ft^ETtffca V *ttA P - 1 (activator 
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ia(C^ALfc^, *M&*r I L-l*SV^ttTNF-oftif-eJW»L % Utf—? — 
^14tf>_L#£>i§V^ n->£31.£- itiot, N F — k B ©fiH4^Sr*p#Jt"5 

**HOcDNAtt, cDNAt*fc5fcJ6, -^£)5' ^MIOfi^l^xnRN 

•?:<0ga^J<lrfiJffiT*tS 0 *>*v>f4, RcDNASr^t&ix.tfA-<^!) 

WSwim^o wtf-^-T^^s: Kit, *2r©#3\ &?0fl&£*>& 
*<D±.ffi>2 kb, &*L<tt(B^M^^fe-?r©±j5IGl k b <DD N AUffJtSr W# 

iw«©seE«Bja^»m"t-« ^#-*-i&tt&ai£u ^^^^oLJfev^is^ 
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*fc*»BIW\ ie?U#^2, 4, 6 % 8, 10, 12, 14, 16, 18, 2 
0, 22, 2 4, 2 6, 2 8, 3 0, 3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 4 

4, 4 6, 4 8, 5 0, 5 2, 5 4, 5 6, 5 8, 6 0, 6 2, 6 4, 6 6, 6 

8, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 9 

2, 94, 96, 9 8, 100, 1 02, 1 0 4, 1 0 6, 108, 110, 1 
12, 114, 116, 118, 120, 122, 124, 126, 128, 1 
3 0, 1 3 2, 1 3 4, 1 3 6, 1 3 8, 1 4 0, 1 4 2, 1 4 4, 1 4 6, 1 
48, 150, 1 5 1, 153, 155, 157, 159, 161, 163, 1 
6 5, 1 6 7, 1 6 9, 1 7 1, 1 7 3, 1 7 5, 1 7 7 tfctt 1 7 91?*^ 
S** l^*?-KE?!l©5*>4>ft< th l^±£^tf7*-*-fey h fete 
m^m^r 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 2 

5, 2 7, 2 9, 3 1, 3 3, 3 5, 3 7, 3 9, 4 1, 4 3, 4 5, 4 7, 4 

9, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 7 

3, 7 5, 7 7, 7 9, 8 1, 8 3, 8 5, 8 7, 8 9, 9 1, 9 3, 9 5, 9 
7, 99, 101, 1 0 3, 105, 107, 109, 111, 113, 115, 
117, 119, 121, 123, 125, 127, 129, 131, 133, 
1 3 5, 1 3 7, 1 3 9, 1 4 1, 1 4 3, 1 4 5, 1 4 7, 1 4 9, 1 5 2, 
1 5 4, 1 5 6, 1 5 8, 1 6 0, 1 6 2, 1 6 4, 1 6 6, 1 6 8, 1 7 0, 
1 7 2, 1 7 4, 1 7 6, 1 7 8S3J:r;i8 0T*«$tl57^^J©5V> 
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gtu ©^y j*^ v-^-^- Kia^!i^^^< t h— o©^-©*!) ^ 

#3§$lte£fc, IS?IJ#-§-2, 4, 6, 8, 10, 12, 14, 16, 18, 2 

0, 2 2, 2 4, 2 6, 2 8, 3 0, 3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 4 

4, 4 6, 4 8, 5 0, 5 2, 5 4, 5 6, 5 8, 6 0, 6 2, 6 4, 6 6, 6 

8, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 9 

2, 94, 96, 98, 100, 102, 104, 106, 108, 110, 1 

1 2, 1 1 4, 1 1 6, 1 1 8, 1 2 0, 1 2 2, 1 2 4, 1 2 6, 1 2 8, 1 

3 0, 1 3 2, 1 3 4, 1 3 6, 1 3 8, 1 4 0, 1 4 2, 1 4 4, 1 4 6, 1 

48, 1 50, 151, 153, 155, 157, 159, 161, 163, 1 

65, 167, 169, 171, 173, 175, 1 7 7 1 7 9 frbmifc 

bt^fc, IH^lJ##l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 
43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 
67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 
91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 1 
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11, 113, 115, 117, 119, 121, 123, 125, 127, l 

29, 131, 133, 135, 137, 139, 141, 143, 145, 1 

47, 149, 152, 154, 156, 158, 1 6 0, 162, 164, 1 

6 6, 1 6 8, 1 7 0, 1 7 2, 1 7 4, 1 7 6, 1 7 8 * fcfc 1 8 0 $ tl 

5 r % j mm** km®. £ m t % / mm<o^x% tat-n^ts^ v 

Si 

(1) tMHiiifilMS (Cryo NHLF) d^ORNAi® 

t hMlSMia (Cryo NHLF : HftfcfiUHfcsK^tfc J: 0 It A) £, jj£ 
hnwW^ot^lLfc, 1 0 cm^l-5 0fefelMiLfc 

MISOGEN (=5-#y^yj:!JiA) SrfflV^RNAfeJRftLfc. 

/VP ^ ^7ASrfflv>T, iRNA^f>=K!)A + RNAWLfc 0 #y A + 
RNAi#O^W^Ii, ±IBMa n i a t i s O§|^#fc^ o fc 0 

(2) v^ATDC 5 3jfflia^f>ORNAiii!l 

V ^ EC (embryonal carcinoma) o — WfcjNBjSS 

#fcATD C 5 (Atsumi.T.et al. :Cell Diff.Dev.,30:pl09-116(1990)) &10c 
mS/ + -U5 0tt*T?«ft«F«bfc«, ±|B (1) fcWiO*ftT«#PA + RN 
A * » # L fc . ATDCSlfS^H^ Atsumi, T. et al. .'Cell 
Diff . Dev. , 30: P 109-116 (1990) KUBfcO^rifetefto TJ&£ Lfc 0 
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(3) ^tytV»J;5^cDNA7^^7!J^I 

Jbfat htoBm&tttek at dc suwu+rna^^ x-y 

^^^feia <9 5§£;Kc DNA7^^7 V -Z'ttlZtlftMLtCo ^-y =f^^ y 

(fc^ ^f^N Maruyama, K. & Sugano, S. Gene, 138 : 
171-174 (1994). Suzuki.Y. et a 1. Gene, 200 : 
149-156 (1 9 9 7),ft*-f» UHI^SlJfffr K^y 
*3fcfT$&3JK:) KUfcoTffcKLfc. 

(4) 7°7^^ KDNAOil 

±l3^Jfe^J"et^SllLfe^«c DNA7^7*7 P — £r N Fp#1/-V3 

yfefciot^JiSTOP i omzMnm&^lt'& s loo^g/mi 7yi?v 
y ^*r-&*i-*LB#35#i6fca*L» 3 7 ICC— Bfe-f y^fn^ b U7c 0 fftv* 

T^fe/y y^f L B*^±T«4f LfcTcIf© a a , QIA 

GENliCQIAwe 1 1 96 Ultra Plasmid Ki 
T^7X5 K&IIlJ&LfcoJfrfrlft^fe^Q I Awe 1 1 9 6 Ultra P 
1 a s m i d Kit \zWitt<D7'p h =* — /W£$£o7c 0 

(^»J2) NF-/c B^ftfttSf^ffi^ttSDNAC^D^y^ 

(1) NF- K B^gMt5^^t5^^^»^3^ c DNA© 

y-^i/ 

2 9 3-EBNA» (I n v i t r o g e ntti5iA) 9 6 

h{C lX10 4 Cel ls/100^1 /w e 1 1 t45J:5^ 5% 
FBS#^TODMEM»$t, 2 4 mm 3 7 < CCig# Lfc (5%CO z # 
&T)o FuGENE6 (R o c h e 9 jg|A) £ffll>T, pNFfcB 

-Luc (STRATAGENEtti!)lA) 5 0 n g t . ±mMMW 1 . (4) 
t'MU^cDNAM^^-2/j 1 & 1 ^,WC*3|AL-7c: 0 i*A<£> 
^(i^#O^P h n-/Kc^o7c 0 2 4^f^3 7°CT't$*^ N n^yf—l^/V 

if^tt) fcSfljfcLfc. /«CS3^>7oc7-^tttt, Perkin Elmer & 
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OWallac ARVOTMST 1420 MU LTI LABEL COU 

(2) ? vmmv&fc 

±td,X*V-^y* 1 5 5 0 0 0 * n->frv v ^:7»^*ett##Bj 
mm &£-ficDNA%m'<**-<DttibQlZ, ^^-pMEI 8 S-FL 

7-7^^-: 5' -CTTCTGCTCTAAAAGCTGCG-3' (@2?l]#^§- 
18 1) i3' W (isS^xy^j^-.. 5> — CGACCTGCAGCT 
C GAG C AC A- 3' (E^l 8 2) ^b^^tto n e -p a s s 

OWMtt, Thermo Sequenase II Dye Term 
inator Cycle Sequencing Kit (7v^A y T 
^TttUS^BigDye Terminator Cycle Se 
quencing FS Ready Reaction Kit (7^K 
WWAXtfc) ABI PRISM 3 7 7^xy f ^ fe 

ABI PRISM 3 100^xyf^ K 

(3) #e>tlfc^ p-^Ot^— *##f 

#^***l^KIB?iJKo^T, GenBankWSBLAST 
(Basic local alignment search tool) [S. F. Altschul et al. , J. Mol. Biol., 
215: 403-410 (1990) ] ***f?fcofc„ 1 4 8^->jJNF-« 

(4) ^jtv* 

6, 8, 1 0, 1 2, 1 4, 1 6, 1 8, 2 0, 2 2, 2 4, 2 6, 2 8, 3 0, 

3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 4 4, 4 6, 4 8, 5 0, 5 2, 5 4. 

5 6, 5 8, 6 0, 6 2, 6 4, 6 6, 6 8, 7 0, 7 2, 7 4, 7 6, 7 8, 
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8 0, 8 2, 8 4, 8 6, 8 8, 9 0, 9 2, 9 4, 9 6, 9 8, 1 0 0, 1 0 

2, 104, 106, 108, 110, 112, 114, 116, 118, 12 
0, 122, 124, 12 6, 128, 130, 132, 134, 136, 13 
8, 1 4 0, 1 4 2, 1 4 4, 1 4 6, 1 4 8, 1 5 0, 1 5 1, 1 5 3, 1 5 
5, 157, 159, 161,163, 165, 167, 169, 171, 17 

3, 1 7 5, 1 7 7tfc(j:17 9) &&^U * >s< ? fC£ =* - Ki~5 {* 
-^D-f^y^7U«-A) <OT%;mm (BJi#*l, 3, 5, 7, 9, 



1 1, 


1 3, 


15, 17 




1 9, 


2 1 , 


2 3, 25 




2 7, 


2 9, 31 


, 3 3 




3 5, 


3 7, 


3 9,41 


> 


4 3, 


4 5, 


4 7,49 


% 


5 1 , 


5 3,55 


, 5 7 




5 9 , 


6 1, 


6 3, 65 




6 7, 


6 9 , 


7 1,73 




7 5, 


7 7,79 


, 8 1 


> 


8 3, 


8 5, 


8 7,89 




9 1, 


9 3 , 


9 5, 97 




9 9 , 


10 1,1 


0 3 , 


1 


0 5 , 


10 7 


,10 9, 


1 


1 1, 


113 


> 1 1 5 , 


1 


1 7, 


119,1 


2 1 , 


1 


2 3, 


12 5 


,12 7, 


1 


2 9, 


13 1 


, 13 3, 


1 


3 5 , 


13 7,1 


3 9 , 


1 


4 1, 


14 3 


,14 5, 


1 


4 7, 


14 9 


, 15 2, 


1 


5 4, 


15 6,1 


5 8 , 


1 


6 0, 


16 2 


, 16 4, 


1 


6 6 , 


16 8 


,17 0, 


1 


7 2, 


17 4,1 


7 6, 


1 



7 83o£tfl8 0) fc^&Lfc. 

(mmfi3) nf-k B<Dm&ib&mwirz>4k-&M<Dx? v — =-^/# 

2 9 3-EBNAte?r|lMti 9 6 w e 1 1 -? h fcl, 1 X 1 0 4 C e 
1 1 s/100fl 1/we 1 1 (DMSfomzftZX o 5%FBS#4TODM 
EMififtKllfct, 5%C0 2 #£T, 3 7 °CT? 2 4 B#ffi*g$i Lfc 0 &^T% Fu 
GENE6^T, -hl2H»J 2 fS?i]#-*§-5, 9, 17, 2 1, 3 5, 

37, 41, 53, 57, 63, 67, 71, 75, 8 1, 87, 91, 93, 
9 7, 1 2 1, 1 2 3, 1 2 9, 1 5 4, 1 5 8, 1 6 2, 1 6 8, 1 7 0, 1 
7 2, 1 7 6£fctel 7 8(DNF- KB&Mmb-tZftm&%'fZ>?l/s<?m : k 
= *- K-r£»fc^£-^1-53§5l-<^— 5 Ongt, Utf—?—??*^ 
NF K B-Luc50ng£lwel l Kl&^ALfc 0 lB#fM, ^n^Ty- 
APlf^ljT'feSr t&%abtlX\,^Z>MG- 1 3 2 (CALB I OCHEMi 9 Iff 
A) (U e h a r a T. et. al. J. Biol. Ch em. 274 pi 
5 8 7 5- 1 5 8 8 2 (1 9 9 9),Wa n g XC.et al. Invest. 
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Ophthalmol. Vi s. Sc i. 4 0 p477-486) &&it£ 0 . 

ImM, o. i. o hm, l o /»Mte*s J: 5fc-tJh^hJtfHtt*fcip 

1 frbm2 9). 
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it # <d m m 



i. wt© (a) (b) <Dmm&titc?>'s<?n 0 



(a) IB?l] 


#•§■1 , 3, 


5, 7, 9 


> 1 1 , 


13, 15, 17, 19, 


2 1,2 


3, 2 5, 


2 7, 


2 9, 


3 1,33 


,3 5, 


37, 39, 41, 43, 


4 5,4 


7,4 9, 


5 1, 


5 3, 


5 5,57 


,5 9, 


61, 63, 65, 67, 


6 9, 7 


1, 73, 


7 5, 


7 7, 


7 9,81 


,8 3, 


85, 8 7, 89, 91, 


9 3, 9 


5,9 7, 


9 9 , 


10 1 


, 10 3, 


10 5, 


107, 109, 111, 


113, 


115,1 


1 7, 


119 


,12 1, 


12 3, 


125, 12 7, 129, 


13 1, 


13 3, 1 


3 5 , 


13 7 


,13 9, 


14 1, 


143, 145, 147, 


14 9, 


15 2, 1 


5 4, 


15 6 


,15 8, 


1 6 0, 


162, 164, 166, 


16 8, 


17 0, 1 


7 2, 


17 4 


,17 6, 


1 7 8 lintel 8 0 <D\,^-?tlfrT*i0t£tlZ>7 



(b) IS?lJ#-§-l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 2 

3, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 4 

7, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 7 

1, 7 3, 7 5, 7 7, 7 9, 8 1, 8 3, 8 5, 8 7, 8 9, 9 1 , 9 3, 9 

5, 97, 99, 101, 103, 105, 107, 109, 111, 113, 

115, 117, 119, 121, 123, 125, 127, 129, 131, 

133, 135, 137, 139, 141, 143, 145, 147, 149, 

152, 154, 156, 158, 160, 162, 164, 166, 168, 

170, 172, 174, 176, 1 7 8 £ fcft 1 8 0 <D^T *L/Mc:*5V^ 1 i£ 

^ONF- k B (Nuclear factor kappa B) SrS-tt-fb-f 
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3. £XT<D (a) *fcfi ( b ) o^^^ir«r3-K1-«5?^u*^KE^^ 

(a) EW#*1, 3, 7, 9, H, 13,15, 17, 19, 21, 2 
3, 2 5, 27, 2 9, 3 1, 3 3, 3 5, 3 7, 3 9, 4 1, 4 3, 4 5, 4 
7, 4 9, 5 1 , 5 3, 5 5, 5 7, 5 9, 6 1, 6 3, 6 5, 6 7, 6 9, 7 
1, 7 3, 7 5, 7 7, 7 9, 8 1, 8 3, 8 5, 8 7, 8 9, 9 1, 9 3, 9 
5, 9 7, 9 9, 1 0 1, 1 0 3, 1 0 5, 1 0 7, 1 0 9, 111, n 3> 
1 1 5, 1 1 7, 1 1 9, 1 2 1, 1 2 3, 1 2 5, 1 2 7, 1 2 9, 1 3 1, 
133, 135, 137,-1 3 9, 141, 143, 145, 147,149, 
1 5 2, 1 5 4, 1 5 6, 1 5 8, 1 6 0, 1 6 2, 1 6 4, 1 6 6, 1 6 8, 
1 7 0, 1 7 2, 1 7 4, 1 7 6, 1 7 SSfcfil 8 OO^f *iA»t?»^ 67 
§ J WWifr 5 * ? Mo 

(b) BH**1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 2 1, 2 
3, 2 5, 2 7, 2 9, 3 1, 3 3, 3 5, 3 7, 3 9, 4 1, 4 3, 4 5, 4 
7, 4 9, 5 1, 5 3, 5 5, 5 7, 5 9, 6 1 , 6 3, 6 5, 6 7, 6 9, 7 
1, 7 3, 7 5, 7 7, 7 9, 8 1, 8 3, 8 5, 8 7, 8 9, 9 1 , 9 3, 9 
5, 97, 99, 101, 103, 105, 107, 109, 111, 113, 
115, 117, 119, 121, 123, 125, 127, 129, 131, 
1 3 3, 1 3 5, 1 3 7, 1 3 9, 1 4 1, 1 4 3, 1 4 5, 1 4 7, 1 4 9, 
1 5 2, 1 5 4, 1 5 6, 1 5 8, 1 6 0, 1 6 2, 1 6 4, 1 6 6, 1 6 8, 

1 7 0, 1 7 2, 1 7 4, 1 7 6, 1 7 8 * fcfcfc 1 8 0 <D^T tlfr\C&\,^T 1 

b < tt*ft£® r ^ J tt#**,*a« l < t±ttto £ titer $ y wtmm* e, fc 0 , 

*>oN F - k B &JftZ>?t/;<?Mo 

4. j^TO (a) ~ ( c ) <D^-ftifr<D7$}) U7t9- FIH^J^-^tf ^ 

(a) SE?IJ#-f-2, 4,6,8,10,12,14,16,18,20,22, 

2 4, 2 6, 2 8, 3 0, 3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 4 4, 4 6, 
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4 8, 5 0, 52, 5 4, 5 6, 5 8, 6 0, 6 2, 6 4, 6 6, 6 8, 7 0, 

7 2, 74, 76, 78, 80, 82, 84, 86,. 88, 90, 92, 94, 

96, 98, 100, 102, 104, 106, 108, 110, 112, 11 

4, 116, 118, 120, 1 2.2, 124, 126, 128, 130, 13 

2, 134, 136, 138, 140, 142, 144, 1 46, 148, 15 

0, 151, 153, 155, 157, 159, 161, 163, 165, 16 

7, 169, 171, 173, 175, 1 7 7 * tcte 1 7 9 OV^-f thfaX*m £*L 

(b) (a) <D7$ v Fmnkftumtetfy FWJSr^-rs^ 

V J* ? K t * h V fit*. > h ft^TT'W HNF- K 

( c ) mmm-^r 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
2 4, 2 6, 2 8, 3 0, 3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 4 4, 4 6, 
48, 50, 52, 54, 5 6, 58, 60, 62, 64, 66, 68, 70, 
72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 
96, 98, 100, 102, 104, 106, 108, 110, 112, 11 

4, 116, 118, 120, 122, 124, 126, 128, 130, 13 
2, 1 3 4, 1 3 6, 1 3 8, 1 4 0, 1 4 2, 1 4 4, 1 4 6, 1 4 8, 1 5 
0, 151, 153, 155, 157, 159, 161, 163, 165, 16 
7, 169, 171, 173, 175, 17 7*fcttl 7 9 OV>TiX/W£*5V^T, 

i * l < immmvx ? k#&£, u < nmn s *Lfc# y * * 

5. fl*3fc£3fB#©atfy X? Yt±&KK>tc*)'pt£< th9 5 %EJLh<0 
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9 . minim s ^iBie^mm^^^ * - £ titam 0 

11. (a) »^3~6m>-ftb^l^^|B«<D^g|$tb7izJf P J* i> U^-^ 
(b) it#%^b^^^^^^r|aIJlKi-S N 

12. (a) mW<Dff; MH&nzm^l , 2*fdtt7(c|B«O^^^K 
l 3. »TOXS«r^toNF-icBStt<bOia**Stt*fcttfl£3iSttK:oVNT 
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(c) ^jcis&^ftfcM^ i &&wt.wkB<omm\k'&mk ^gt^tsi 
is 

(d) ^ffipTfl^^^^ittSm *5«tTJ? 

(a) nf- k B*ftmk-fz>rEm&^i-z>?>/<?n*='>- K-r-sa^, & 

( c ) $ tiftm ^.mi& £ i & s ^ n&%tm <o&mft&m t £ ^ 

(d) tftWRrtB*^^^SrJB03&i-5XS, 

1 5. nf- k Bmmk<Dmwm&&tMi&mmmz<>^xfc&m&x? » - 

(a) NF-icBSrlStt^l-S^^^JfSrri-Ki-aate^ ^«tT^NF- K 
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16. 2*fctt7te«*©^V/^|rK:»*ttte||f^-s*y^n 

18. NF- K B«^.^Ml^Ift5, »*aa-60^f 

2 1. NF- K B©ISttft*a#*fctt©tt^f *f>©t LT»**1 4fcfB 

2 2. SB«i. jft&g, a IDS, 



2 3. NF- B BfcH»r*«ft*rAoW5JMHC|«*qti 4f&gt<D*£fc 
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mm, fl-^a> aids, *fri*&sk&mw*mmirz>j?m e 
2 6. sa^*i, &&su itmm, aids, 

(a) =f** * fcri'j/ftSr^T^kft c DNA7^^7 P — 4rf^«L % 

(b) ^ScDNA*5iUtiIi^t5^y/^fO#a^f^^§. 

(c) ^^^*38-r«^"7^5 K«r»Wi-«, 

2 8 . B2?IJ#-§-2 , 4, 6, 8, 10, 12, 14, 1 6, 18, 20, 22, 

2 4, 2 6, 2 8, 3 0, 3 2, 3 4, 3 6, 3 8, 4 0, 4 2. 4 4, 4 6, 

48, 50, 52, 54, 5 6, 58, 60, 62, 64, 66, 68, 70, 

72, 7 4, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 

96, 98, 100, 102, 104, 106, 108, 110, 112, 11 

4, 116, 118, 120, 122, 124, 126, 128, 130, 13 

2, 1 3 4, 1 3 6, 1 3 8, 1 4 0, 1 4 2, 1 4 4, 1 4 6, 1 4 8, 1 5 

0, 151, 153, 155, 157, 159, 161, 163, 165, 16 
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7, 1 6 9, 1 7 1, 173, 175, 1 7 7 &tcl* 1 7 9 T*& ^ 
^ Kffifll© 5 V>&< <t 1 RJbfc-atfx-** y hfc «fctf/£fcte8aj!J#^l , 
3, 5, 7, 9, 1 1, 1 3, 1 5, 1 7, 1 9, 2 1 , 2 3, 2 5, 2 7, 2 
9, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 5 
3, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 7 
7, 79, 81, 83, 85, 8 7, 89, 91, 93, 95, 97, 99, 1 
01, 103, 105, 107, 109, 111, 113, 115, 117, 1 
19, 121, 123, 125, 127, 129, 131, 133, 135, 1 
3 7, 1 3 9, 1 4 1, 1 4 3, 1 4 5, 1 4 7, 1 4 9, 1 5 2, 1 5 4, 1 
5 6, 1 5 8, 1 6 0, 1 6 2, 1 6 4, 1 6 6, 1 6 8, 1 7 0, 1 7 2, 1 
7 4, 1 7 6, 1 7 8*3J:7J?1 8 0 Xm&tlZTS. J WiW\(D 5 1=>4>&< t i> 1 

2 9 . ttjjtge 2 8 fcrnmoM^fDy*-* tm<o?. ? u*?- h-mm&xu/t. 

3 0. @2?!l#-J§-2, 4,6,8,10,12,14,16,18,20,22, 
2 4, 2 6, 2 8, 3 0, 3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 4 4, 4 6, 

4 8, 5 0, 5 2, 5 4, 5 6, 5 8, 6 0, 6 2, 6 4, 6 6, 6 8, 7 0, 
7 2, 7 4, 7 6, 7 8, 8 0, 8 2, 8 4, 8 6, 8 8, 9 0, 9 2, 9 4, 
96, 98, 100, 102, 104, 106, 108, 110, 112, 11 
4, 116, 118, 120, 122, 124, 126, 128, 130, 13 
2, 1 3 4, 1 3 6, 1 3 8, 1 4 0, 1 4 2, 1 4 4, 1 4 6, 1 4 8, 1 5 
0, 151, 153, 155, 157, 159, 161, 163, 165, 16 
7, 169, 171, 173, 175, 1 7 7 & fete 1 7 9 75^51^ $ ^ * 

mm 0 
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3 1 . 1 , 3 , 5 , 7 , 9, 11, 13, 15, 17, 19, 21, 

23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 
47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 
71, 73, 75, 77, 79, 81, 83, 85, 87,89, 91, 93, 
95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 
115, 117, 119, 121, 123, 125, 127, 129, 131, 
133, 135, 137, 139, 141, 143, 145, 147, 149, 
152, 154, 156, 158, 160, 162, 164, 166, 168, 
170, 17 2, 174, 1 76, 1 7 8 £fcf£ 1 8 0 T'I$tl57 ^ S ^IS?U 
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